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Introduction
Whooping Cough, or pertussis, is a highly contagious respiratory infection caused by the bacteria Bordetella pertussis, which results in long periods of coughing fits and characteristic inspiratory "whoop" sounds (Fullen et al. 2020). Symptoms usually start as a mild cold illness but then swiftly move to a severe paroxysmal cough, vomiting after coughing and difficulty breathing especially in infants (Sheng et al., 2025). Globally, pertussis continues to be a neglected burden of disease, costing millions of estimated cases annually despite extensive use of vaccination programmes (Nie et al, 2024). Recent analyses reveal varying levels of trend and also reinforce issues of ongoing transmission across all levels of socio-economic status (Bricks, Vargas-Zambrano and Macina, 2024). In the UK, surveillance data suggest some significant changes in incidence, with fewer cases occurring around the time of the restrictions imposed by the pandemic, which were followed by the early signs of resurgence as society resumed social mixing (Tessier et al., 2022).
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Whooping Cough has substantial consequences amongst all age groups, with the most severe consequences occurring in infants who are too young to be fully vaccinated which places them at the highest risk of complications, hospitalisation and mortality (Sheng et al., 2025). Young children have long bouts of coughing that interfere with sleep, feeding and attending school, which may increase family stress and caretaking pressure (Fullen et al, 2020). Adults and adolescents, while often having less severe symptoms, play the dual role of a major reservoir of infection and contribute to silent community transmission which puts vulnerable members of households at risk of acquiring the infection (Bricks, Vargas-Zambrano and Macina, 2024). Older people are also affected, where chronic cough and the risk of secondaries may result in reduced mobility and functional deterioration (Harrington et al, 2023). In sum, these impacts underscore the challenge that pertussis poses to a community as opposed to a childhood-limited disease (Macina and Evans, 2021).
Pertussis has considerable threats in community settings such as nurseries, schools and childcare settings where close contact allows for the rapid spread of the disease within unprotected individuals (Nie et al, 2024). Outbreaks in these environments’ dysfunction kids and demand durations of isolation that constrain family members together with unforeseen childcare obligations quiet (Tessier et at, 2022). Transmission within the framework of multi-generational households is especially a concern in which infants can get the infection from those siblings (older children) or adults who have unrecognised symptoms (Walker et al., 2021). Pregnant women and newborns are at an increased risk, so exposure in the household is another major aspect of the health concerns for the protection of communities (Vygen-Bonnet et al., 2020). These patterns suggest the importance of awareness and its protection in a community that go beyond only individual clinical care (Sheng et al., 2025).
The economic and social effects of pertussis further contribute to the effects of inequalities in the communities that have been affected by it, especially among families who lack financial or social support (Walker et al., 2021). Parents may have to take extended leave from work to care for sick children resulting in loss of income and heightened household stress (Bhavsar et al., 2022). Communities with less high uptake of vaccination, which is often correlated to being in a state of deprivation, having limited access through healthcare or having cultural reservations about receiving a vaccine, have more cases of infection and received vaccines, and have more serious effects of the disease as a result (Nie et al., 2024). These intersected vulnerabilities have shown how pertussis perpetuates health inequalities and puts a burden on disadvantaged populations (Bricks, Vargas-Zambrano and Macina, 2024).
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Whooping Cough brings about immense pressures on NHS as essentially a high percentage of hospital admissions occur in the infants who exhibit severe respiratory symptoms and may have complications like apnoea and pneumonia (Harrington et al., 2023). As there may be the need for specialist paediatric care, oxygen support and longer monitoring, these admissions often incur additional strain on already limited bed capacity (Sheng et al., 2025). Emergency departments have seen an increase in attendance during community outbreaks with parents requesting urgent evaluation for persistent coughing episodes, feeding difficulties and breathing concerns (Fullen et al., 2020). This demand plays a role in the increase in waiting times and workload for clinical staff, especially during the winter, when respiratory infections are more frequent (Tessier et al., 2022). 
The NHS immunisation programme is also under pressure, as a fluctuating incidence will need sustained delivery of routine and maternal pertussis vaccines in order to ensure population protection (Vygen-Bonnet et al., 2020). Ensuring high coverage rates requires constant resources, training of staff and residents (Walker et al., 2021). Addition, the involvement in surveillance led by UKHSA involves the consistent requirement for laboratory reporting of to the confirmation of case and the analysis of the case to track the emerging trends and guide public health responses (Nie et al. 2024. These combined demands demonstrate the huge operational burden that pertussis imposes on NHS services (Bricks, Vargas-Zambrano and Macina, 2024).
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Control of Whooping Cough depends heavily on the national vaccination timing which ensures infants receive 6-in-1 vaccine which is followed by booster doses in order to build up immunity in the care of early childhood (Nie et al., 2024). Maternal vaccination during pregnancy is one important preventive measure that provides newborns with passive antibodies during the highest risk period of life when there is the greatest severity of complications (Vygen-Bonnet et al., 2020). High rates of vaccine uptake are important, because low rates of vaccination will allow for circulation of Bordetella pertussis and ultimately increase the likelihood of community outbreaks (Walker et al. 2021). 
In addition to immunisation, the isolation of confirmed cases helps to limit transmission to household members, in settings where there are infants or immunocompromised people (Fullen et al., 2020). Contact tracing also helps with identifying secondary cases of the infection and with providing prophylaxis of such individuals in time (Sheng et al., 2025). Public health agencies depend on surveillance systems to maintain the incidence and identify unusual patterns and to guide targeted intervention when there is an increase in the activity (Tessier et al., 2022). Outbreak management also includes fast communication with schools and nurseries and healthcare providers to minimise opportunities for spread (Bricks, Vargas-Zambrano and Macina, 2024). Community education is also essential because raising awareness of symptoms, advice for vaccination and infection control behaviour is important for the overall efficacy of prevention mechanisms (Macina and Evans, 2021).
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A range of biological, social and environmental factors are behind the health and wellbeing of those affected by Whooping Cough and those around them. Infants, pregnant women and people with weakened immunity are most at risk with respect to their biological vulnerability, because they are more likely to develop severe symptoms and complications that require intensive support (Vygen-Bonnet et al., 2020). Age also has an impact and adolescents and adults are often having mild disease but at the same time inadvertently infecting vulnerable groups (Fullen et al., 2020). Social determinants including overcrowded housing, low income and limited access to healthcare have added to the risk; these social determinants increase exposure to the illness and decrease the opportunity to receive timely medical treatment (Walker et al., 2021). 
Communities of socioeconomic disadvantage may also have worse uptake of vaccines, which may be adding further inequalities in disease burden (Nie et al., 2024). Cultural beliefs and lack of trust in healthcare systems play a role on vaccination decisions, which can lead to pockets of susceptibility and local outbreaks (Bricks, Vargas-Zambrano and Macina, 2024). The psychological impact is huge on families with distress due to the prolonged coughing, interfering with their sleep and fears over the health of their infants (Sheng et al., 2025). Environmental factors such as school attendance, nursery contact and work place exposure increase the potential of transmission and pose additional strain on households during outbreaks (Bhavsar et al., 2022). These inter-related influences make the case for how pertussis impacts wellbeing beyond the physical symptoms, and contributes to pre-existing health inequalities (Macina and Evans, 2021).
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Whooping Cough is still considered a serious public health issue given its ability to affect people of all ages, but especially infants, who are very vulnerable to serious complications. Its ongoing circulation makes the separate efforts of strong prevention and control measures that protect individuals and lower the broader impact on the community of major concern. Effective vaccination programmes, timely surveillance and transparent public health communication are important factors in keeping the community protected and taking pressure off the health services. The consequences for families, communities and the NHS provide evidence for the need to have an integrated approach to addressing clinical, social and environmental factors. Overall, controlling pertussis requires sustained public health commitment to the protection of wellbeing and reduction of inequalities for the population.
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